ABSTRACT BACKGROUND: Self-immolation is one of the most violent methods of suicide in developing countries. The objective of the present study was to investigate the survival rate and factors affecting survival of self-immolation patients.
this method accounts for a small percentage (0.6 to 1%) of all suicides. [4, 8] In Iran, 34% of suicide-related deaths are due to self-immolation. [6, 8, 9] Indeed, self-immolation after disasters and breast cancers is the third factor for Potential Years of Life Lost (YPLL) in Iranian women. [10] Suicide is a complicated phenomenon which can be affected by various factors. [11, 12] Suicide attempts in women are higher than in men, but deaths due to suicide in men are higher than in women. [13] The role of these factors in survival rate is not clear in people who have attempted suicide. Between all methods of suicide, self-immolation is more deleterious, painful, costly, and fatal, [14, 15] and people who burn themselves are hardly treated. [12, 16] This study is designed to assess the survival rate and affecting factors of survival in self-immolation attempters in one of the west provinces of Iran (Kermanshah) which has one of the highest rates of suicide and self-immolation. [10] MATERIALS AND METHODS
Study population
All people died or hospitalized due to self-immolation were Ulus Travma Acil Cerrahi Derg, January 2016, Vol. 22, No. 1
INTRODUCTION
It cannot be found in any period of history in which any case of suicide has not been registered. Based on the World Health Organization (WHO) report, during the past 45 years, the rate of suicide attempts has increased 60% in the world, and this growing trend is expected to be continued. [1, 2] The method of suicide is different in various countries. [3, 4] The most violent method of suicide is self-immolation, [5] which is more prevalent in developing countries [6, 7] although the prevalence of suicide is high in developed countries, but ORIGINAL ARTICLE assessed between 2010 and 2011 (24 months). Data were collected with a defined intersectional coordination, from Kermanshah legal medicine organization and also the burn center of Imam Khomeini Hospital, which is the main burn center of the province in seventh medical hub of the country. Imam Khomeini Hospital is the only medical center for burns patients in the Kermanshah province and is a referral center for Kurdistan, Ilam, and Lorestan provinces, which offer burnrelated medical services to a population of nearly 6 million people.
Required information was obtained in two ways: interview with friends, relatives, and other people who had relationship with the patient and from medical documents. Assessed variables included age, sex, job, ignition factor, drug dependence based on WHO definition, [17] history or existence of physical illness, and eventually Total Body Surface Area (TBSA) based on Lund and Browder's chart. [18] All of the hospitalized patients were followed up till death and/or recovery and discharge.
Data Analysis
In order to determine affecting factors in self-immolation attempters, Schoenfeld residuals graph was used to assess proportional hazard. In univariate assessing, Kaplan Maier method was used and compared by Log Rank test. Cox regression was used for comparing survival rate in multivariate study. In this study, variables with p<0.3 were introduced to multivariate survival model and non-meaningful variables were excluded from the final model by using forward method. In addition to the tests used in survival analysis, paired T was used for comparing means in groups and chi-square test was used for comparing proportions. It is worth noting that all analysis was conducted in Stata 12 software and a p<0.05 was considered as meaningful.
Ethical Considerations
A psychologist team from Imam Khomeini Hospital interviewed with self-immolation attempters or their families. Present study was permitted by the Ethics Committee of Kermanshah University of Medical Science. Furthermore, ethical issues were considered in this study based on the Helsinki Declaration.
RESULTS
During 2010 to 2013, four hundred and forty-six people attempted self-immolation, of whom 83% (n=370) were females. Two hundred and seventy-six people of all attempters (61.8%) died due to the severity of self-immolation, of whom two hundred and twenty-eight (82.6%) were females. The observed difference between fatality and sex was not meaningful (p=0.82).
The lowest survival rate in self-immolation attempters, who died due to the severity of injury, was one day and the highest survival rate was eighty-six days. The median of survival time was 47±5 days (Fig. 1 ).
22.4 percent (n=62) of those who attempted suicide, died of severe burns on the first day, and 72.8% (n=201) of the deceased people, died in the first week after self-immolation. One day, one week and 21 day survival rate after accident in self-immolation attempters were 86%, 52% and 38%, respectively. Mean age of self-immolation was 30±0.6, 29±1.2 in men and 30±0.7 in women. This difference in age was not meaningful (p=.089). As demonstrated in Figure 2 , the ratio of fatal suicides was constant until the age of 45, but increased after the age of 45 (Fig. 2 ).
Mean Total Body Surface Area (TBSA) in self-immolation attempters was 63%±1. That is, TBSA in 96 people (21.5%) was more than 90%. The mean burns percentage for men was 70±3 and for women was 61±1, and this difference in mean burns percentage in two genders was not meaningful (p<0.009). As demonstrated in Figure 3 , there is a direct relationship between Total Body Surface Area (TBSA) and mortality rate, and hence mortality rate increases with increase of TBSA (r=0.64, p<0.001).
In the univariate study of survival rate in self-immolation attempters, age, physical illness, and Total Body Surface Area (TBSA) were meaningful amongst various variables demonstrated in Table 1 .
In order to exclude confounder variables and considering probable errors in estimations, those variables with p<0.3 were introduced to the multivariate study. Given that, proportional hazard assumption was confirmed for all assessed variables, multivariate analysis was analyzed by Cox regression method and forward method and Likelihood ratio test were used to determine multivariate model.
As demonstrated by multivariate analysis, burns percentage is the strongest risk factor. The risk of those with burns percentage higher than 70% was 17 times more than those with burns percentage lower than 30%. In general, each unit increase in burns percentage causes 6% increase in mortality risk of self-immolation.
Other findings of this study demonstrate that whatever the number of suicide increases, mortality risk of self-immolation reduces. In the present study, those with 2 times history of suicide attempt had 53% more survival rate in comparison to those with no suicide history, and this rate for those with more than 2 time history of suicide was 66% in comparison with those with no history of suicide.
Among other variables which were meaningful in the multivariate analysis but were not meaningful in the univariate study, we can state high mortality rate in married people than single people, and unemployed people than housekeepers (Table 1) .
27 percent (n=122) of self-immolation attempters had a history of physical illness. As demonstrated in Table 1 , history of physical illness was meaningful in the multivariate analysis. The mean of burns percentage in healthy people was 55±2, and for those with history of physical illness, it was 65±1.5. This difference was meaningful (p<0.001).
DISCUSSION
This study is among the first studies to examine the survival rate and affecting factors of survival in self-immolation attempters, therefore, it is not possible to compare affecting factors of survival in self-immolation with other studies. The findings of this study demonstrated that the highest mortality rate of self-immolation was in the first 24 hours after accident. Similar results have been obtained in similar studies, [12, 19] and it is believed that the most important cause of mortality of self-immolation in the first 24 hours is loss of fluids and electrolytes. Therefore, the first step for the survival of a patient should be compensating lost fluids and electrolytes, especially compensating half of the lost fluids during the first 8 hours after self-immolation. [20] The strongest risk factor affecting survival of self-immolation attempters was Total Body Surface Area (TBSA). After multivariate adaptation, for each unit increase in burns percentage, death risk ratio (HR) in self-immolation attempters increased 1.2 times. In studies conducted on nine hundred and fifty-two unintentional burns above 30% in the USA, the survival rate and mortality ratio of burns had the highest relation with Total Body Surface Area (TBSA). [21] As demonstrated in Figure 3 , mortality ratio of self-immolation in those with burns percentage less than 20% was higher than those with burns percentage between 20 to 40%. One of the reasons can be due to poor reporting. In Iran and most other countries, people try to report self-immolation as an unintentional accident, due to political, cultural, and social problems they probably face after suicide. Although this poor reporting varies from one country to another, it is more when side effects of the suicide is mild and is not resulted in death. In this study, most of those with mild burns tried to report their self-immolation as unintentional burns. Since Imam Khomeini Hospital of Kermanshah is a referral center in the west of Iran, the second reason can be due to transfer of severe burns cases which are probably in vital organs. It should be noted that the number of these patients from other medical centers was less than 1% of all attempters.
In the univariate analysis, those with previous history of physical illness had higher survival rate than healthy people. Given that physical illness was not meaningful in the multivariate analysis, a positive relationship between burns percentage and history of physical illness is found. 30 percent increase in survival rate in those with physical illness can be due to mild burns in them.
In the univariate analysis, previous history of suicide was not meaningful, but in the multivariate analysis, the survival rate of those with previous history of suicide was higher than those with no previous history. These can be due to uncontrolled confounding variables which are not meaningful in univariate studies.
Other results of this study demonstrate that the ratio of fatal self-immolations up to the age of 45 is constant. However, after the age of 45, the ratio of fatal suicides increases. It is believed that, with aging, the human skin undergoes main substantial changes such as perforation of dermal vessels, decreased subcutaneous fat, and atrophy of skin-dependent structures, which meansthat the ability of the immune system to fight against secondary infections will be reduced. When self-immolation or burns occurs in aged people, it is deeper and more severe, and as a result, the recovery rate and duration of survival in aged people are less than other groups. [22, 23] In this study, more than 80% of self-immolations occurred in women, and similar results were achieved from most of other studies in developing countries such as Uzbekistan, [24] Afghanistan, [25] India, [26] and Sri Lanka; [11] however these results were different from other studies that were conducted in most of the developed countries such as Germany, [27] Australia, [28] Finland, [29] England and Wales [30] wheremost of the self-immolations were in men.
More than 60% of self-immolations have resulted in death. In 11 studies conducted on self-immolation in Iran, the lowest mortality rate is 56% and the highest mortality rate is 76%. [12] In studies conducted on self-immolation in the USA, Australia, the Netherlands, Egypt, and Spain, 36%, 47%, 21%, 49%, and 30% have resulted in death, respectively. [29] Various reasons can be mentioned for differences in mortality rate of self-immolation between Iran and other countries. One of these reasons was burns percentage.The burns percentage in this study was over 60%, which was higher than other mentioned studies (mean burns percentage of mentioned studies is 42%). Another reason can be difference in quality and quantity of medical services.
About 80% of self-immolations occurred with petroleum (Table 1). In similar studies, mostself-immolation cases were carried out by petroleum. [7, 19] Our study researchers expected a positive relationship between the caustic agent and survival rate, but as demonstrated in Table 1 , there was no meaningful relation between caustic agent and survival rate of self-immolation attempters in the univariate and multivariate analysis.
There was no meaningful difference in survival rate function of both genders, but like other similar studies, the burns percentage of self-immolation attempters in men was higher than in women. [31] It can be elicited from the results of this study that the mortality rate of self-immolation is very high and the median of survival is very low. Since burns percentage is the strongest risk factor, those with high burns percentage should be hospitalized quickly and without waste of time. Although we were able to investigate various factors affecting the survival rate of self-immolation attempters, a study with more samples considering indices such as region of burns and impact on airways should be conducted.
